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Abstract
Introduction: Caregivers of patients with early-onset de-
mentia (EOD) experience high levels of burden, which is 
known to be affected by caregivers’ psychological features 
as well as by patients’ and caregivers’ demographical and 
social variables. Although potential clinical, demographical, 
and social determinants have been separately examined, it 
is not known how they reciprocally interact. Methods: Nine-
ty-two consecutive patient-caregiver dyads were recruited 
from the Cognitive Neurology Clinics of Modena, Northern 
Italy. Caregivers were asked to fill in questionnaires regard-
ing their burden, psychological distress, and family econom-
ic status. Data were analyzed with multivariable regression 
models and then entered in a mediation model. Results: 
Caregiver burden was positively related to female caregiver 
sex, spousal relationship to the patient, severity of patient’s 
behavioral symptoms, diagnostic delay, and financial dis-
tress of the family. It was negatively related to disease dura-
tion, patient’s education, region of birth, caregiver age, num-
ber of caregiver’s days off work, number of offspring, and 
caregiver perception of patient’s quality of life. While the ef-
fect of caregiver age, diagnostic delay, and of proxies of fam-
ily or social network directly impacted on caregiver’s burden, 
the effect of patient’s disease duration, being a wife care-
giver, financial distress, and number of caregiver’s days off 
work was entirely mediated by the level of caregiver psycho-
logical distress. Conclusions: Both direct actions (such as in-
creasing social networks and shortening diagnostic delay) 
and indirect actions aimed at reducing psychological dis-
tress (such as increasing the number of caregiver’s days off 
work and financial support) should be planned to reduce 
caregiver’s burden. © 2021 The Author(s).
Published by S. Karger AG, Basel
Introduction
The term “early-onset dementia” (EOD) indicates de-
mentia with symptom onset before the age of 65, irrespec-
tively from the type of underlying dementia syndrome. 
From a clinical point of view, EOD differs substantially 
from late-onset dementia because it frequently presents 
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with atypical syndromes [1], has a more aggressive clini-
cal course and higher mortality [2], and is associated with 
lower life expectancy [3]. In addition, EOD has greater 
impact on patients and their families because it affects 
people who are still engaged in social, working, and pa-
rental life. Recent studies have shown that the challenges 
faced by patients with EOD and their caregivers are spe-
cific [4]. They are related to the difficulty in reaching a 
correct diagnosis, which in turn is associated with greater 
diagnostic delay [5], the impact of the diagnosis on fam-
ily members, especially on offspring who may still be 
young [6], and the consequences on patients and caregiv-
ers’ jobs [7]. Dementia care networks are usually tailored 
on older patients with different clinical syndromes and 
social background and therefore do not fit EOD patients’ 
needs [8].
Although caregiver psychological distress measured, 
as an example, with the Relative Stress Scale [9] is a spe-
cifically psychological construct, caregiver burden is a 
complex multidimensional construct composed by as-
pects inherent to the caregiver – such as their personal 
psychological wellbeing – but also by nonpsychological 
factors, unrelated to the caregiver and depending on the 
patient’s specific symptoms as well as on the availability 
of external support [10–12]. Severe burden is a serious 
condition for caregivers, associated with high risk of 
medical comorbidity, which can be effectively reduced by 
specific interventions aimed at reducing either the psy-
chological or nonpsychological components of burden, 
or both [13, 14]. Caregiver burden occurs at higher levels 
in dementia compared to other medical illnesses [15] and 
is even greater in caregivers of EOD patients [16, 17]. It 
has socioeconomical consequences not only for patients 
and their families but also for the whole society [18].
Several studies have investigated the determinants of 
burden of caregivers of people with all-age dementia. 
They have shown that burden is associated with factors 
related to the clinical features of the patient including 
presence of behavioral and psychological disorders 
(BPSD), degree of impairment on instrumental activities 
of daily living, type of dementia syndrome, and severity 
of cognitive impairment [19–21]. Other studies have 
shown that burden may be related to demographical fac-
tors such as the age and sex of the caregiver, social factors 
such as the amount of social interactions or availability of 
practical support [22], health literacy, training, and finan-
cial factors such as costs of care [23]. Fewer studies have 
specifically investigated these determinants in EOD, con-
firming the significant effect of BPSD [24–26]. However, 
no previous studies have studied the role of clinical, de-
mographical, social, and financial factors as potential de-
terminants of EOD caregiver burden together in a com-
prehensive way.
In the present study, we investigated multiple poten-
tial determinants of EOD caregiver burden and specifi-
cally studied how they interact in affecting the psycho-
logical and nonpsychological components of caregiver 
burden, with the ultimate aim of disentangling the deter-
minants that can be modified by specific interventions [8, 
27]. We hypothesized that social and financial factors 
would more likely affect nonpsychological components 
of burden, whereas clinical and demographical factors 
might affect the psychological components of caregiver 
burden.
Methods
Ninety-two consecutive eligible patients with EOD and their 
caregivers were recruited from the Cognitive Neurology Clinics of 
the province of Modena, Emilia Romagna region in Northern Ita-
ly, from February 2017 to October 2019. Patients with a dementia 
diagnosis with symptom onset before age 65 underwent extended 
clinical, imaging, and neuropsychological assessment. Their care-
givers underwent a structured face-to-face interview to gain infor-
mation on their burden (Zarit Caregiver Inventory [10, 28]), psy-
chological distress (Relative Stress Scale, RSS [9]), on patients’ neu-
ropsychiatric symptoms (Neuropsychiatric Inventory [29]) 
functional impairment (Alzheimer’s Disease Cooperative Study 
Activities of Daily Living, ADCS-ADL [30]), and their perception 
of the patient’s quality of life (QoL-AD, Quality of Life-Alzheimer 
Disease [31]). Cumulative illness rating scale (CIRS [32]) was used 
to assess patient’s comorbidities. Patients’ place of birth allowed 
establishing whether they were born inside or outside the Emilia 
Romagna region, which was used as a proxy of the extension of the 
social network, assuming that a patient living in the same region 
where he was born in has a larger social network. The number of 
offspring was considered a proxy of the extension of the family 
network. The answer to a specific item of RSS (item 11: “in the last 
4 weeks, how often have you had the feeling of not having enough 
money to care for the patient in addition to the rest of the expens-
es?”) was extracted and used as a proxy of the family economic 
status. The caregiver’s number of days off work in the previous 
month was recorded as well as the type of services the patient and 
families took advantage of (cognitive or speech therapy, day cen-
ter, psychologic counseling, and respite care facilities).
Descriptive statistics were applied to investigate the clinical and 
global cognitive measures of patients and the demographic and 
social measures of patients and caregivers. Nonnormal variables 
were square-, log-, or square root-transformed as appropriate, and 
univariate regression analyses were applied to investigate the as-
sociation between social, demographic, clinical, and cognitive 
measures and caregiver burden. The variables were then entered 
in multivariable regression models to comprehensively identify 
the determinants of caregiver burden and their interactions. We 
used OLS multiple regression analysis controlling for no severe 
collinearity among the regressors computing the variance inflation 
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factor. Robust standard errors were applied. The econometric 
strategy compared nested specifications, where every regression 
model included different blocks of variables: patient and caregiver 
demographics, clinical, social, and financial variables.
We subsequently analyzed a mediation model to explore 
whether the effect of some of the determinants of burden could be 
mediated by psychological distress. First, we studied the relation-
ship between all the identified determinants of burden and care-
giver’s psychological distress. Second, we accounted for the influ-
ence of psychological distress (the mediator in our analysis) on 
caregiver’s burden. Finally, we assessed the role of the determi-
nants of burden once the mediator was also entered into the anal-
ysis. In other terms, the total effect C of each determinant of the 
burden was decomposed into a direct effect c′ and indirect/medi-
ated effects (a and b), so that C = c′ + a × b. All statistical analyses 
were performed with STATA software for Mac, version 14.
Results
Data from 92 EOD patient-caregiver dyads were ex-
amined. Among the patients, 52 were females. Mean age 
at EOD onset was 59.5 years (SD 4.3, range 45–64), and 
mean education was 9.3 years (SD 4.2, range 2–18). 
Among all patients, 56.5% had Alzheimer’s dementia, 
29.3% one of the diseases of the FTD spectrum, 7.6% vas-
cular dementia, and 6.6% other dementia diagnoses. 
Among all patients, 81% were married, 9.8% were widow-
ers, and 8.7% were single or divorced. As for number of 
offspring, 8.7% had none, whereas the remaining had at 
least one. A percentage of 87.9% patients were retired at 
the time of assessment and among these 30% had left 
work because of the dementia. Cognitive stimulation or 
speech therapy had been offered to 29.3% of patients, 
33.8% had received private assistance at home, and 5.4% 
had attended a day center.
Among the caregivers, 37 were females. Mean age was 
59.4 years (SD 12, range 24–79) and mean education 10.7 
years (SD 4, range 3–18). 72.8% of caregivers were the 
patients’ spouses, whereas the remaining were children 
(20%), siblings (5.4%), or friends (2%). Among all care-
givers, 29.3% had had access to psychological counseling. 
Table 1 reports the clinical and demographic features of 
patients and the demographic features of caregivers.
Using the OLS multiple regression method, model 1 
emerged, in which all the included independent variables 
Table 1. Patients’ and caregivers’ characteristics
Patients Mean Range SD
Age at disease onset 59.5 45–64 4.3
Age at diagnosis 62.8 48–72 4.8
Years of education 9.3 2–18 4.2
Diagnostic delay, months 38.9 2–188 31.5
Disease duration at interview, months 66 10–211 39.8
Cognitive severity at interview (MMSE, 0–30 scale) 15.9 0–30 9.2
BPSD (NPI, 0–144 scale) 16.7 0–57 13
Functional impairment (ADCS-ADL, 0–78 scale) 43.2 0–77 24.3
Comorbidities (CIRS, 0–5 severity index) 2.8 0–5 2.8
Patient sex F 56.5%; M 43.5%
Dementia diagnosis AD 56.5%, FTD 29.3%, VAD 7.6%, others 6.6%
Marital status Married 81%; widower 9.8%; single/divorced 8.7%
Offspring 91.3% at least one
8.7% none
Working status 12.1% currently employed; 87.9% retired, of which 30% retired because 
of cognitive impairment
Services received Cognitive stimulation 29.3%
Private assistance 33.8%; day center 5.4%; caregiver psychological 
counseling 29.7%
Caregivers Mean Range SD
Years of education 10.7 3–18 4
Age at interview, years 59.4 24–79 12
Sex F 40%, M 60%
Relationship to the patient Spouse 72.8%; offspring 20%; sibling 5.4%; friend 2%
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were found to be significant in determining caregiver 
burden. It explained 64% of the total variance. Table 2 
gives information for the independent variables entered 
into model 1 (also shown in Fig. 1) and outlines both un-
standardized and standardized coefficients. Standardized 
coefficients were used to allow considering size effects of 
the determinants on caregiver burden. Caregiver burden 
was positively related to diagnostic delay, severity of 
BPSD, female caregiver’s sex, spousal relationship of the 
caregiver, and the perceived reduction in financial means. 
In the same model, burden was negatively related to care-
giver age, disease duration (i.e., time elapsed since symp-
tom onset at the time of interview), patients’ years of edu-
cation, patient’s quality of life as perceived by the care-
giver, number of offspring, living in the same region 
where they were born in, and number of days off work 
taken by the caregiver. Moreover, there was a significant 
interaction between caregiver sex and caregiver relation 
to the patient in that being the patient’s sister or daughter 
was associated with higher burden than being the pa-
tient’s wife, which in turn was associated with higher bur-
den than being a male caregiver.
Figure 1 shows the results of the mediation model test-
ing whether the effect of the identified determinants of 
burden could be mediated by caregiver psychological dis-
tress (mediator). More precisely, it shows the relationship 
between the identified burden determinants and the me-
diator (path a), the influence of the mediator on caregiv-
er burden (path b), and finally the role of the determi-
nants of burden once the mediator was also entered into 
the analysis (path c).
Model 3 (path a in Fig. 1) describes the estimated rela-
tionship between the determinants of caregiver burden 
and caregiver psychological distress as a dependent vari-
able. All the determinants of caregiver burden are impor-
tant in determining caregiver psychological distress, with 
the exception of diagnostic delay, social network (i.e., be-
ing born in the Emilia Romagna region), and caregiver 
age.
Model 2 (path b in Fig. 1) describes the influence of 
psychological distress (the mediator in our analysis) on 
caregiver burden. The results showed that psychological 
distress is highly significant and positively related to care-
giver burden. Finally, model 2 also depicts the relation-
ship between caregiver burden (as a dependent variable) 
once the mediator was also entered into the analysis (path 
c in Fig. 1). The outcome highlighted that when the me-
diator was taken into account, some variables highly sig-
Table 2. Results of multivariable OLS regression models
Independent variables Dependent variable: caregiver’s burden Dependent variable: 
caregiver’s distress
model 1 model 2 model 3
β β* p values Β p values Β p values
Disease duration −0.46 −0.27 0.000 −0.134 0.218 −0.10 0.000
Diagnostic delay 4.50 0.18 0.017 4.09 0.017 0.13 0.692
BPSD (NPI) 1.62 0.32 0.000 0.76 0.039 0.27 0.001
Children, n −17.08 −0.25 0.000 −10.21 0.002 −2.13 0.027
Born outside ER −23.20 −0.17 0.024 −18.22 0.015 −1.54 0.416
Caregiver sex 60.77 0.44 0.000 29.87 0.016 9.59 0.000
Caregiver age −1.67 −0.31 0.002 −1.22 0.001 −0.14 0.192
Spouse caregiver 55.18 0.36 0.000 34.22 0.000 6.50 0.083
Caregiver sex × spouse caregiver −39.93 –0.027 0.058 −17.44 0.205 −6.98 0.022
Financial distress 14.25 0.28 0.001 −0.27 0.939 4.51 0.000
Days off work −3.14 −0.15 0.000 −0.64 0.339 −0.77 0.000
Caregiver’s distress 3.22 0.000
Observations, N 89 89 89
Adjusted R-square 0.64 0.78 0.60
VIF 2.60 2.67 2.49
Robust standard errors are applied. VIF <10 indicates no severe collinearity among the regressors. Jarque-Bera test (H0: normality 
of residuals): model 1 p = 0.55, model 2 p = 0.36, and model 3 p = 0.92, hence we do not reject the null. β, unstandardized coefficients; 
β*, standardized coefficients.
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nificant in explaining caregiver burden in model 1 totally 
lost their significance, suggesting that their effect on bur-
den was entirely mediated by caregiver psychological dis-
tress. Table 2 reports the above models explaining the me-
diation paths depicted in Figure 1.
Table 3 shows total, direct, and indirect (i.e., mediated) 
effects for the independent variables. The effect of disease 
duration, being a wife caregiver, number of caregiver days 
off work, and financial distress was totally mediated by 
caregiver psychological distress as the probability of a di-
Table 3. Direct, mediated (indirect), and total effects of determinants on caregiver burden
Mediated variables Total effect: (C) Direct effect: c′ Indirect (mediated) effect: a and b Mediation
β from model 1 β from model 2 a from model 3 b from model 2 a × b 100%
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rect effect was not significantly different from zero. Lon-
ger disease duration, being a female spouse or partner, 
and having more days off work reduced the caregiver’s 
distress and consequently the burden. At the same way, 
financial distress increased the psychological distress and 
consequently the burden. Conversely, diagnostic delay, 
caregiver age, and of proxies of family or social network 
had 100% direct effect on caregiver burden.
Discussion
We report the first comprehensive analysis of the de-
terminants of burden in caregivers of patients with EOD.
Caregiver burden was found to have the strongest as-
sociation with caregiver sex compared to the other deter-
minants. Specifically, the highest levels of burden were 
found in female caregivers. This is consistent with the 
findings of a recent study on caregivers of young FTD pa-
tients [23], but not with a review conducted on caregivers 
of all-age dementia [33]. However, being a wife caregiver 
(i.e., a female spouse/partner) mitigated the negative ef-
fects of being a woman on burden. In fact, burden was the 
highest in sisters and daughters, intermediate in wives, 
and the lowest in men. This is probably related to the fact 
that compared to wives, daughters and sisters may already 
have their own family responsibilities besides EOD pa-
tient caregiving, thus further enhancing the burden of pa-
tients’ caregiving. Moreover, the reduction of caregiver’s 
distress related to being a female spouse or partner can be 
related also to the higher likelihood that such a caregiver 
might already be accustomed to  the role of caring for oth-
ers as the main carer in the family [34]. Consequently, the 
cases in whom the caregiver is a sister or a daughter of the 
patient are those without wife/partner; thus, as an exam-
ple, the daughter is less likely to receive support in caring 
for her children, whereas cases in whom the wife/partner 
is the main carer may possibly have more than one female 
caregiver so that the wife/partner can rely on the support 
from other family members. These results differ from an-
other study on EOD examining FTD caregiver burden 
[35], which found no differences in burden between 
spouses and children. However, the study was conducted 
in Australia, that is, in a very different social context and 
used online surveys rather than face-to-face interviews.
Interestingly, in our study, the effect of being a wife 
was entirely mediated by the psychological component of 
burden. This is probably related to the stereotypical at-
tribution of a caring role to women and particularly to 
wives in the family, which contributes to create higher 
expectations and consequently psychological distress in 
wives, although we found that wives were more resilient 
caregivers compared to other female caregivers.
Among potential clinical factors, our study confirmed 
the role of BPSD in increasing caregiver burden shown in 
previous studies, probably related to difficulties in man-
aging disruptive behaviors [24–26]. We also identified di-
agnostic delay as a cause of increased burden, the effect of 
which was entirely nonpsychological. Spending a long 
time without an explanation for the patients’ symptoms 
has practical rather than psychological consequences, 
possibly related to the money spent to reach the diagnosis 
and the time taken to other activities. This is particularly 
true for EOD patients that frequently have longer diag-
nostic delay compared to late-onset dementia [5].
Caregiver burden was also positively related to finan-
cial distress, that is, the caregiver complaint of having not 
enough money to afford the patient’s caregiving. In fact, 
EOD frequently occurs in patients still actively engaged 
in working life with significant impact on employment 
[7]. In our cohort, 26% of the patients had retired because 
of dementia and 13% were still working but facing the 
possibility of leaving work. This suggests that the percep-
tion of a reduced income associated with increasing ex-
penses increases caregiver distress, hence burden. How-
ever, contrarily to what we had hypothesized, the effect of 
financial distress on burden was entirely mediated by psy-
chological components of burden. This may be related to 
the subjective variable used to measure financial hardship 
and its interaction with psychological difficulties includ-
ing psychological distress. Experiencing financial hard-
ship has been indeed found to be related to a higher risk 
of developing mental health problems [36].
The duration of the disease at the time of interview was 
negatively related to caregiver burden, and this effect was 
entirely mediated by psychological distress. This might be 
explained by the fact that a long time spent in caregiving 
allows people to successfully adopt coping strategies and 
to organize family life in a more effective way. Moreover, 
extended duration can also be related to caregivers’ im-
proved health literacy and training to specific EOD pa-
tients’ needs developed through medical or social support 
that have been found to be associated with caregivers’ 
care ability [37].
Another factor reducing the burden was found to be 
older caregiver age. An older caregiver is more likely to 
be retired and does not have to struggle in conciliating 
working and caregiving commitments. For spouse care-
givers, these factors also imply the possibility to share 
caregiving with an adult instead of young children.
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Among the social factors, having taken days off work 
also reduced the burden, by exclusively reducing the psy-
chological distress. This factor can also be related to a bet-
ter working environment in terms of work-life balance 
policies including the possibilities of taking extended 
leaves. Family-friendly policies have been found to posi-
tively affect the effectiveness of working caregivers in 
both their work and family roles with a positive impact 
on their overall wellbeing (this has been found for work-
ing mothers, see [38]).
The robustness of the family network, measured by the 
number of adult children, as well as the robustness of the 
social network, inferred by the fact that the patients still 
live in the region where they were born in, also reduced 
caregiver burden. Both these determinants were not me-
diated by psychological distress suggesting that they act 
on the more practical and organizational components of 
burden. Being born and raised in the Emilia Romagna 
region in which the health and social services are capillary 
warrants a higher awareness of the right to have access to 
the facilities they are entitled to have through social capi-
tal development [39] and the positive effect that the high-
er availability of health services can have on their demand 
[40].
Another factor found to reduce caregiver burden is the 
patient’s quality of life as perceived by the caregiver. This 
is probably the result of the empathic relationship linking 
the caregiver to the patient, resulting in a higher distress 
if the caregiver perceives a low quality of life of their loved 
one.
Finally, the patients’ educational attainment is nega-
tively related to caregiver burden. Although this is diffi-
cult to interpret given the fact that only the patients’ edu-
cation and not the caregivers’ education is negatively re-
lated to burden, we argue that the educational attainment 
might be a proxy of the cultural, social, and economic 
status of the whole family, with a higher status allowing 
the whole family to better cope with the psychological 
distress related to the disease and hence to have a reduced 
burden.
Knowing if a burden determinant acts on the psycho-
logical or nonpsychological components of burden gives 
more opportunities to tackle the problem. For instance, a 
reduction of the burden can be obtained either directly, 
by means of psychological counseling, or indirectly, by 
increasing the number of caregiver’s days off work, the 
final result being in both cases a reduction of caregiver 
burden. More importantly, interventions aimed at reduc-
ing caregiver’s psychological distress might allow to re-
verse, albeit indirectly, the effect of apparently nonmodi-
fiable determinants (e.g., caregiver sex) on burden. In ad-
dition, as some determinants are independent from 
psychological distress and are entirely modifiable, direct 
actions should be made to reduce their effect on burden, 
namely, to widen social networks and to reduce diagnos-
tic delay.
A major strength of our study is related to the compre-
hensive analysis of several determinants exploring areas 
related to demographic, clinical, and socioeconomical as-
pects through in-depth face-to-face structured inter-
views. Moreover, we were able to separate the determi-
nants having a nonmediated effect on external, nonpsy-
chological components of burden from those mediated 
by psychological distress, thus allowing to explore mul-
tiple (direct or indirect) strategies of intervention. An-
other strength of our study was that differently from pre-
vious studies, we did not exclude patients with more se-
vere dementia, allowing to capture caregiving difficulties 
along all the progression of the disease. However, our 
study  also has several limitations: Although we studied 
several possible clinical and demographic factors, we 
could only include proxies of social and financial factors 
and did not consider some possibly important variables 
such as the specific patients’ and caregivers’ former job 
that might have had an influence on family income, nor 
caregivers’ comorbidities that might have influenced 
their burden. Furthermore, the cross-sectional nature of 
the study may have generated reporting and recall biases 
in the caregivers, while the simultaneous administration 
of RSS and Zarit Caregiver Inventory may have possibly 
generated information bias.
In conclusion, with the present study, we were able to 
identify several determinants of caregiver burden and to 
identify which ones have an effect exclusively mediated 
by psychological distress. This should be taken into ac-
count in the organization of the interventions for EOD 
patients and their caregivers. These should be ultimately 
aimed at improving equity by increasing wellbeing and at 
improving efficiency by reducing the exposure for care-
givers to psychological distress and related health costly 
treatments.
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